Calibrations
The chemical ionization signals for H 2 O 2 , methacrolein (MACR), and hydroxyacetone (HAC) were converted into mixing ratios using sensitivity factors determined from standard addition calibrations. Unfortunately, pure samples suitable for calibration are not available for MACR-1-OH-2-ONO 2 , MACR-2-OH-1-ONO 2 , MACR-1-OH-2-OOH, MACR-2-OH-1-OOH, and hydroperoxyacetone (HPAC). For these species, the CIMS sensitivities are estimated from the ion-molecule collision rate calculated using the parameterization of Su and Chesnavich. S1 The conformationallyaveraged dipole moment (weighted average of the dipoles for all conformers which contain >1% of the population at T = 298 K) and polarizability of the neutral molecule are needed for the collision rate calculation. These parameters are obtained using theoretical methods, S2 and shown in Table S1 .
The 2 addition of OH to MACR (MACR-2-OH-1-OO)
The addition of OH to the internal olefinic carbon of methacrolein (Scheme S1, channel c) has been estimated to account for <9% of the OH-reactivity. S3, S4 Tuazon and Atkinson S3 placed an upper bound on the yield of this channel using their determination of the methylglyoxal (MGLX) yield from the OH oxidation of methacrolein under high NO x conditions, under the assumption that all the observed MGLX was produced from OH addition to the internal olefinic carbon. We propose that the hydroxy peroxy radical formed from OH addition to the internal olefinic carbon, MACR-2-OH-1-OO, will undergo a rapid 1,5-H-shift isomerization (similar to the 1,4-H-shift of MACR-1-OH-2-OO) followed by decomposition and reaction with O 2 to form hydroperoxyacetone (HPAC), CO, and HO 2 (see Scheme S1). This hypothesis is supported by theoretical calculations showing a low barrier (∼13 kcal/mol above MACR-2-OH-1-OO) for the 1,5-H-shift reaction (Table S2) . 
See companion paper.
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Scheme S1: Reaction channels and products for MACR-2-OH-1-OO peroxy radical. The assumption that both hydroxy peroxy radicals react primarily through isomerization under these experimental conditions is supported through observations of very small yields for the hydroxy hydroperoxides (MACROOH, sum of MACR-1-OH-2-OOH and MACR-2-OH-1-OOH). Figure S2 : Molecular energies (kcal/mol) along the intrinsic reaction coordinate (IRC) for the 1,4-and 1,5-H-shift isomerization reactions of MACR-1-OH-2-OO calculated with B3LYP/augcc-pVTZ method.
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